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US 

1 

USE OF COLOSTRIMN, CONSTITUiWr 

PEPTIDES THEREOF, AND ANALOGS 
THEREOF FOR INDUCING CYTOKINES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present ai^lication claims imority from U.S. patent 
^plication No. 60/149^11, filed on Aug. 17, 1999, which is 
incorporated bemn by refemsce. 

BACKGROUND OF THE IN>^NT10N 

Coiostrnm is a component of the milk of mammals during 
the first few days aft^- Wrtk Colostrum is a thick yellowish 
Huid and is the first lacteal ^ct^on post parturition and 
contains a high ooncentraticm of immtmogloblins (IgG, IgM» 
and IgA) and a variety of non-specific proteins. Colostrum 
also contains various cells stich as granular and stromal 
cells, neutrophils, monocyte/macrophages^ and lympho- 
cyte Colostrum also includes growdi fectors, hormones, 
and cytokines* Unlike mature hreast milk, colostrum con* 
tains low sugar* low inm, but is rich is lipids^ protdns, min- 
eral salts» vitamins, and immunoglobins. 

Colostrum also includes or contains a proline-rich 
polypeptide aj^^re^^le, whid) Is refectt»i to as coloi^imn. 
One p<^de fragment of colostrinia is Val-Olu-Scr-iyr-Val- 
Fro-Leu-Phe-Pro (SEQ ID NO:3t), whidti is disclosed in 
Int^atioual Publica^on No. WO-A-98/14473, Colostrinin 
and this fragment have been id^ttfied as ussM in the treat- 
ment of disorders of the cen^ norvous system, ncwologi* 
cal disorders^ mental disorders, dementia, net»rodegeneratlve 
diseases, AUheimer's disease, motor neurone disease, 
psychosis* neurosis, chronic disorders of the immune 
system, diseases with a bacterial and viral aetiology, and 
acquired inununological deflcioicies as set f<»th in interna- 
donal Publication No. WO-A-98/14473. 

Although certain uses for colostrinin have been identified, 
it would repres^t an advancemoit in the art to discover and 
disclose other uses for colostrinin, or a component thereof, 
that are not readily ascertain^le &om the information cur*^ 
rentty lojown about colostrinin or its con&dtuents. 

SUMMARY OF THE INVEMTION 

The presem invention relates to the use of colostrinin, at 
least one constituent {i.e., compwient) pelade thereof, at 
least one acdve analog Oiereof (eg., peptide having an 
N*terminal sequence equivalent to an N-tcrminal secjuence 
of at least one of the colostrinin constitu«it p^tldesX 8zi<l 
combinattcms thereof, as a cytokine-inducing agent. These 
agents can be used as immunological regulators to modulate 
(e.g. enhance, inhibit, modify, augment, or oftorwise alter, 
and preferably promote) specific or nonspecific immune 
r&sponscs in patients, particularly animals including mam- 
mals such as humans. They can also be used as blood cell 
regulators to modulate (e.g., enhance, inhibit, modify, 
augment, or <Hherwise alter, preferably, and promote) celb* 
lar proliferation or dii^erentlation (preferably, promoting 
proliferation and differentiation) of blood cells, such as leu- 
kocytes. 

In one embodiment, tiie present invention provides a 
method of inducing a cytokine in a cell. The method includes 
contacting the cell with an immunological regulator under 
conditions effective to induce (i.e., induce the synthesis or 
production of) at least one cytokine (either directly or 
indirectly), wherein the immunological regulator is selected 
from the group of MQPPPLP (SEQ ID NO:t); LQTPQ- 



;,903,068 B l 

2 

PLLQVMMEPQGD (SEQ ID NO:2), DQPPDVEKP- 
DLQPFQVQS (SEQ ID N0:3); LFFFLPWNVLP (SEQ ID 
N0:4); DLEMPVLPVEPFPFV (SEQ ID NO:5); MPQN- 
FYKLPQM (SEQ ID N0;6); VLB^PPPPQETVT (SEQ 
S ID NO:7); LKPFPKLKVEVPPFP (SEQ ID NO:8); 
WMEV (SEQ ID NO:9); SEQP (SEQ ID NO: 10); DKE 
(SEQ ID NO: 1 1); FPPPK (SEQ ID NO: 12). DSQPPV (SEQ 
ID N0:13X DPPPPQS (SEQ ID NO: 14), SEEMP (SEQ ID 
N0:15); KYKLQPE (SEQ ID N0:16); VLPPNVG (SEQ ID 
NO:17); VYPFTOPIPN (SEQ VO NO:l8); SLPQNILPL 
(SEQ ID NO: 19); TQTPVWPPF (SEQ 10 NO:20); LQPE- 
IMGVPKVKETMVPK (SEQ ID NO:21); HKEMPFP- 
KYPVEPFT^Q (SEQ ID NO:22); SLTLTDVEKLHL- 
PLPLVQ (SEQ ID NO:23); SWMHQPP (SEQ ID NO:24); 
QPLPPTVMFP (SEQ ID NO:2S); PQSVLS (SEQ ID 
NO:26); LSQPKVLPVPQKAVPQRDMPIQ (SEQ ID 
NO:27); AFLLYQE (SEQ ID NO:28); RGPFPILV (SEQ ID 
NO:29); ATFNRYQDDHGEEIUCSL (SEQ ID N0:30); 
FLLYQEPVLGPVR (SEQ ID NO:32); LNF (SEQ ID 
NO:33); and MHQPPQPLPPTVMFP (SEQ ID NO:34); an 
acctve analog thereof; and canbinatlorts thereof; with tibe 
proviso that the immunological regulator ts not VESYV- 
PLFP (SEQ ID N0:31)> The cell can be in a cell culture, a 
tissue, an o^gan or an organic. Hence, this method can be 
carried out in Wvo or in vitrv. 

In anoth^ emboi&xtent, theare is provi^ a mediiod Un: 
modulating an inmiune response in a cell. The method 
includes contacting the cell with m immunolc^ical rtgulator 
under c<mditi<ms effective to induce at least €«ie cyic^ine, 
^ wherein the immuxK)lQg^cal regulatcMr Is listed above. The 
cell can be in a cell culture, a tissue, an organ, or an organ* 
ism. Hence, this method can be carried out in vivo or in vitro. 
In yet another embodiment, there is provided a method for 
modulating an immune response in a pattrait The method 
53 includes administering to the patient an immunological 
n^lator under conditions effi^ttve to induce at least one 
cytokine, wherein the inununological regulator is listed 
above. 

The immune response can be speciBc or nonspecific. 
40 Typically, one or more cytokines are directly Induced using 
the polypeptides de^bed herein, yn/hich then results in an 
ttpregdation or a downregulation of one or more other 
cytokmes. Thus, tising various combinations of polypeptides 
described herein, various cr^tokine profiles and inmiune 
45 responses can be produced, which may be specific <r non- 
specific. Examples of sud) iromune responses include the 
interfcron re^Kmse and antibody production. As long as at 
least one cytc^ne level increases, whether it be increased as 
a result of direct inducement by one of the peptides 
50 described herein, or as a result of indirect inducement (e.g., 
through the interaction with another cytokine), a peptide is 
^active" as used herein. 

In another embodiment, there is provided a method for 
modulatitig blood cell proliferation. The method includes 
55 contacdng blood celts with a blood cell regulator selected 
from the group of colostrinin, a constituent peptide thereof, 
an analog thereof, and combinations thereof, under condi- 
tions eflTectiw to diang© the number of blood cells. The 
blood ceils <»n be in a cell culture or an oiganism. Hence, 
60 this method can be carried out in viva and in vitm. 

In still another embodiment, there is provided a method 
for modulating blood cell proliferation in a patient 
(preferably, a human patient). The method includes adminss* 
tering to the patient a blood cell regulator selected £rom the 
6$ gro;^ of colostrinin, a constituent peptide thereof, an analog 
thereof, and combinations thereof, under conditions effec- 
tive to change the number of blood celts. 
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The blood cells can be mammalian blood cells, such as 
human blood cells. Preferably, the blood cells are increased 
in numbei; athough a decrease In number can also be desir- 
able in certain situations such as leukemia^ myeolopathy etc. 
More prefmbly, die blood cdls are ino^ased in number and 
di(fermtiated. The blood cell regulator is prcfeti^ly a con- 
stituent peptide of colostrintn. 

in other onbodlmenis, the inv^on {provides the use of 
an immunological regulator or blood cdl regulator in ^e 
manufacture of a medicament for use in the methods 
described herein. 

The pteseat inventicm also provides an immttne-inducing 
composition that includes a pharmaceutical carrier and an 
active agent selected from the MQPPPLP (SEQ ID NO: I ); 
LQTPQPLLQVMMEPQGD (SEQ ID NO:2); DQPPD- 
VEKP0LQPFQVQS (SEQ ID NO:3); LFFFLPWNVtP 
(SEQ ID N0:4); DLEMPVLPVEPFPFV (SEQ ID NO:5); 
MPQNFYKLPQM (SEQ ID NO;6); VLEMKFPPP- 
PQETVT (SEQ ED NOrT); UCPFPKDCVEVFPFP (SEQ ID 
K0;8); VVMEV (SEQ ID N0:9); SEQP (SEQ ID NO: 10); 
DKE (SB} ID NO: 1 1); H'PPK (SEQ ID N0:12}; DSQPPV 
(SEQ ID N0:13); DPPPPQS (SEQ ID NO:i4); SEEMP 
(SEQ ID NO: 15); KYKLQPE (SEQ ID NO: 16); VUPPNVO 
(SEQ ID N0:17); VYPrTGPlFN (SEQ ID N0:I8); SLP<J- 
NILPL (SEQ ID KO: 1 9); TQTP VWPPF (SEQ ID NO:20); 
LQPEMGVPKVKETMVPK (SEQ ID NO:21); HKEMPF- 
PKYPVEPFTESQ (SEQ ID NO:22); SLTLTDVEKLHL- 
PLPLVQ (SEQ ID NO:23); SWMHQPP (SEQ ID NO:24); 
QPLPPTVMFP (SEQ ID NO:25); PQSVLS (SEQ ID 
NO:26); LSQPKVLPVPQKAVPQRDMFIQ (SEQ ID 
NO:27); AFLLYQE (SEQ ID HO:28); RGPFPItV (SEQ ID 
NO:29); ATFNRYQDDHGEEIUCSL (SEQ ID NO:30); 
FLLYQEPVLGPVR (SEQ ID NO:32); LNF (SEQ ID 
NO:33); and MHQPPQPLPPTVMFP (SEQ ID NO:34); an 
active amUog th<»eof; and combinations thereol; with the 
proviso that fiie immunolc^ical regulator is not VESYV- 
PLJFP (SEQ ID NO: 31), 

As used hcrdn, "a** or "an" means one or more (or at least 
one), such that combiuatians of acdve agents (i.e., as^vc 
inununoiogical regulators or blood cell dififcroitiation 
promoters)* example, can be used in tiie compositions 
and me&CKis of the invention. Tbus, a composittcm that 
includes **a" polypeptide refers to a composition that 
includes one or more polypeptides. 

"Amino acid" is used herein to refer to a diemical com- 
pound with the general formula: MHj— CRH— COOH, 
whone R« the side chain, is H or an oxgsanic group. Where R is 
organic^ R can vary and is either polar or nonpolar (i.c.» 
hydrophobic). The amino acids of this inventi<m can be natu- 
rally occurring or synthetic (often referred to as 
nonproteinogenic). As used herein, an oi^ganic grcHsp is a 
hydrocarbon group that is classified as an aliphatic group, a 
cyclic group or combination of aliphattio wcti cydtc groups. 
The term "aliphatic group" means a saturated ot unsaturz^ 
linear oc brandied hydrocarbon group. This term is used to 
encompass aBcyl, alkenyl, and aOcynyl groups, for example. 
The term "cyclic grou^ means a closed ring hydrocarlwm 
gratj^) that is classified as an alicyclic group, aromatic gnn^, 
or heterocyclic group. The term "alicyclic group' 



These terms do not connote a specific length of apolymer of 
amino acids. Thus, for example, the terms oligopeptide, 
protein, and mxymc are included within the definition of 
polypc^de cht p^tide, whether produced using recombi- 
nant tedsniques^ cliemical or enzymatic syndiesis, or natu* 
rally occurring. This term also tnchides polypeptides that 
have been modified ot derivatized, such as by glycosylation, 
dcetyl^<m, phosphoiylation^ and the like. 

The following abbrevtaticms m used throughout the 
application: 



A«AU«AtBiuoc 
V»VW«Va!ii» 
L = Leu « Lcuciat 

p = Pro» Profino 

P » Phe » PheoyUlantne 

W=Tip«Tiypt<^l>att 

S»Ser« Serine 



CttCy5« Cysteine 
Y«iyrasTyrosla« 

Q <» QUi » Cltitsmise 
D 8 Asp » Aspardc Ax^id 

K =» Lys - Lydss 
R»Ajg«A^|;MUtte 



DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 
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cyclic hydrocarbon group having properties resembling 
those of aliphatic groups* The tmn "aromatic group" refers 
to mono- or polycyclic arom^c hydrocarbon groups. As 
used herein, an organic group can be substituted <a unsubsti* 
tuted. 

The terms ^'polypeptide" and ^'peptide" are used inter- 
changeably herein to refer to a polymer of amino adds. 



The Inventors have (bund diat colostrinin, at lea^ one 
coastitaent (i.e., component) peptide thereof, and/or at least 
one active analog thereof (e.g., a peptide having an 
N-tcrminal sequence equivalent to an N-tcrrainal sequence 
of at least one of the colostrinin constitoent peptides) can be 
used to induce at least one cytokine (eg., TNF-Ot, IFN-y, 
IL.J. IL-2, IL-4, IL-6, I-IO, IL-12). The cytokine can be 
either directly or indirectly induced. This can result in the 
modulation oi an immune response or blood cell prolifera- 
ticm or diff^M;«nti^ttion (jHxfeably, the promotion of blood 
cell proliferation, and mwe preferably, the promotion of 
blood cell |aroUfct:^on and differentiatitm) in vitrv and in 
vivoy in animals (including mammals such as humans). 

Sudi immunological regulators and blood cell regulators 
are referred to herein as **active agents." Sl^ificanUy, sudj 
agents can be administered alone or in various combinations 
to a padent (e.g., animals including humans) as a medication 
or di«ary (e.g., nutrient) suf^lement in a dose sufiicient to 
modulate one or more immune responses throughout Uite 
patient's body, in a specific tissue site, or in a collection of 
tissue sites. 

Many nonspecific and specific immune responses are 
associated with leukocyte proliferation and <Kffera3tiati<m. 
The overall inrniunological significance of the present inven- 
tt<m can be* but it not limited to, tije following: IFN-y is a 
potent immunomodufaier that is important far the develop* 
ment of the cytotoxic lynsphocyte response (CTL). This 
immune re^nse is ccmsidered to be v^ important in pro- 
tecting humans and animals from a variety of bacterial, viral, 
parasitic and fimgal diseases. The fact that TNF-a is also 
induced ia im^wrtant because TNFhx is a major activator of 
macrophage, among other immtme cells, whidi are impor- 
tant in host defense against infections. In addition, TNF-a 
means a has been ^own to have acttviQr against cancer, directly 
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through its lytic activity and indirectly through macroph- 
ages. U>10 is another important immune mediator that con- 
trols both IFN-Y an<i TNF-a production and acticm. Its pro- 
duction represent a negative fisedback control for IFN-y and 
TNF-a produciioiu Another one of its hallmark at^vitics is 
the control of antibody production during the humoral 
immune responses, which is certainly important in many 
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types of infections. In addition to IL-1 0*s immune activities, 
it also has been shown to play a role in the neuroendocrine 
system by modulating cotatn stress responses and immune 
responses. IL- 10 has been shown to induce the production of 
conicotFOpin from pituitary ceils. Corticotropin woiics 5 
downstream in (he hypothalmic adrenal axis to Induce ghi* 
cocortico steroids that are inhcrwitly immunoraodulatory. 
Like the rt-4 is important in the development of B 
cell responses^ which are the mediators of the humoral 
immune resp<Mi8C, Finally, the lL-12 is an important IFN-^ lo 
inducer* Taken together these findings suggest that colostri- 
nin and its component peptides have the ability to modulate 
via crytoldne induction a variety of host*defensc mechanisns 
mediated by macrophages and lymphocytes at the cellular 
and humoria] immune level as well as the neuroendocrine is 
system. 

Thus* the methods and conq>ositians of the present tnvcn* 
ti<m can be utilixed to control immunological and Wood cell 
dififerentiating acdvi^. The active agents described her^ 
can be used individually, in various combinations, or coan- ^0 
bined widi oth^ previously known or newly invented pbar^ 
macologtcal agents, such as antioxidants. They can bo us«d 
as adjuvants for existing vaccinations as well* 

In a preferred embodiment, the present invention provides 
a method for modulating an immune response. Whether it be 
in vivo or in vitm^ this method involves momtoring the level 
of at least one cytokine, which can be done by known 
methods, such as disclosed by Inglot et d^.^ Arch. fynmunol 
Th€K Exp,, 44, 215-224 (19^); Blach-Olsawska c* al, 
Arch Immunol Titer Exp., 45, 43-47 (1997); Piasedd et al.. 
AfXik Immunol Then Exp., 45, 109-3 17 (1997); et 
al., InL X ImmunopharmacoL 17, 857*863 (1995); and 
Mishell et al„ Selected Methods in Celluiar Immunology^ 
W.H. Freeman, 1980. Specific in vUno methods are described 
in dte Exan^jles Section. 

In another preferred embodiment, the pr^m tnv^ttcm 
provides a m^od for modula^g blood cell prolifeiaticm 
(preferably, proliferation and differendaiion). Wheih^ it be 
in vivo or in vitro^ this method involves monitodng the level ^ 
of increase or decrease in the number of blood cells bearing 
a specific phenotypic marker (fordiffcrentiadcm, d« types of 
cells formed are cvaluated)> as disclosed by Kim et al, din. 
lab, Haematol, 20, 21-29 (1998); Gtunwaldet al., A/eT/uxij 
Moi BioL 1 19, 443-454 (1999); Villas ct al.. Cell, Vis,, 5, 
56-61 (1998); and Gruiama ct al.. Cytometry^ 33, 166-178 ^ 
(1998). Specific in vitro methods are described in the 
Examples Secti<»i. 

The peptides described hmin may be used for the prolif- 
eration and/or differcn^ation of other types of cells as wlL 5^ 

Colostrinin is composed of peptides, the aggregate of 
which has a molecular weight range between sSdoxxi 5.8 to 
about 26 kiloDaltons (kDa) determined by polyacrylamtde 
gel electrophoresis. It has a greatca- concentration of proline 
than any othw amino add. Ovine colosninin has bcai found 55 
to have a molecular weight of about 18 kDa and includes 
three non-covalentJy linked subunits having a molecular 
weight of about 6 kDa and has about 22 wt-% proline. Ovine 
colostrinin has also been shown to contain the following 
number of residues per subunit: lysinc-2; histidinc*!; m 
ar^ine-0; a^>artic add*2; threonine-4; $erine*3: ghitamtc 
acid-6; proline- 11; giyctne-2; alanino-0; valinc-5; 
methionine*2; isoleucine«2; leucine-6; tyrosine*!; 
phcnylalaninc>*3; and cysteine*^. 

Colostrinin has been f<»md to include a number of p<^ 65 
tides ranging &om 3 amino acids to 22 amino acids or more. 
These can be obtained by various known tediniques^ includ- 



ing isolaticm and purification involving eletiofAcMrcsis and 
synthetic techniques. The specific method of obtaining 
colostrinin and SEQ ID N0:3I is described in Inteainational 
Publicah'oa No. WO-A-98/14473. Using HPLC and Edel- 
man D^pradadon^ over 30 consdtuent pq>tides of colostrinin 
have been identified, whtdi can be classified into several 
groups: (A) those of unknown precursor; (B) those having a 
^-casein homologue precursor^ (C) those having a ^-casein 
precursor; and (D) those having an annexin precursor. These 
peptides are described in International Patent Publication 
No. WO 00/75173. filed Jun. 2, 2<K)0, claiming priority to 
Ju!L 2, 1999, and can be synthesized according to the genwul 
mediod described in the Examples Section. Itiese peptides 
(i.e., constituent peptides of colostrinin^ which can be 
derived from colostrinin or diemtcally synthesized^ include: 
MC^PLP (SEQ ID NO:l); L(yrPQPLLQVMME?<^D 
(SEQ ID NO:2>; DQPFDVEKPDLQPFQVQS (SEQ ID 
NO:3); LFFFLPWNVLP (SEQ ID N0:4); DLBMPV- 
LPVEPfPFV (SEQ ID NO:5); MPQNFYKLPQM (SEQ ID 
NO:6); VLEMKFPPPPQETVT {SEQ ID NO:7); LKPFP- 
KIKVEVFPFP (SEQ ID NO:8); WMEV (SEQ ID NO:9); 
SEQP (SEQ ID NO: 10); DKE (SEQ ID NO: II); f'^ffK 
(SEQ ID NO;I2); DSQPPV (SEQ ID N0:13); DPPPPQS 
(SEQ ID N0:14); SEEMP (SEQ ID NO:15); KYKLQPE 
(SEQ ID N0:i6); VLPPNVG (SEQ ID N0:17); VYPFTG- 
PIPN (SEQ ID N0:18); SLPQNILPL (SEQ ID KO:l9); 
TQTPVWPPF (SEQ ID N0:2<^); LQPEIMGVPKVKET- 
MVPK (SEQ ID N0:21); HKEMPFFKYPVEPFTESQ 
(SEQ ID NO:22); SLTLTDVEKLHLPLPLVQ (SEQ ID 
N0:23>; SWMHQPP (SEQ ID N0;24); QPLPPTVMFP 
(SEQ ID NO:23); PQSVLS (SEQ ID N0;26); LSQPJCV- 
LPVPQKAVPQRDMPIQ (SEQ ID NO:27); AFLLYQE 
(SEQ ID NO:28); ROPFPItV (SEQ ID N0:29); ATFN- 
KYQDDHGEEILKSL (SEQ ID NO:30>; VESWPLFP 
(SEQ ID NO:3l): FLLYQEPVLGPVR (SEQ ID NO:32); 
LNF (SEQ ID NO:33); and MHQPPQPLPPTVMFP (SEQ 
ID NO:34). These can be classi^ed as follows: (A) those of 
unknown precursor incUide SEQ ID N0s;2, 6, 7, 8, 10, 1 1, 
14, and 33; (B) those having a ^-casein homologue precur- 
sor incbde SEQ ID NOs: 1 . 3, 4, 5, 9 J 2, 1 3, 1 5, 1 6 J 7. and 
31 ; (C) those having a p-casein precursor include SEQ ID 
N(>s: 1 8 (casein amino adds 74«83), 1 9 (casein amino acids 
84-92), 20 (casein amino acids 93-102)^ 21 (casein amino 
acids 103-120), 22 (casein ^ino acids 121-138), 23 
(casein amino acids 139-156), 24 (casein amino acids 
157-163), 25 (casein amino acids 164-173), 26 (casein 
amino aclUte 1 74-1 79)» 27 (casein amino adds 1 80-201), 28 
(casein amino acids 202-208)^ 29 (casein amino acids 
214-222), 32 (casein amino adds 203-214), and 34 (casein 
amino adds 159-173); and (D) those having an annexin 
precursor include SEQ ID N0:30 (annexin amino acids 
203-220). 

For ceitain embodiments, a pn^ened group of such pep- 
tides docs not include SEQ ID N0:3I. A more (^referred 
group of such peptides includes: MQPPPLP (SEQ ID 
N0;1); LQTPQPLLQVMMEPC^GD (SEQ IDN0:2); DQP- 
PDVEKPDLQPFQVQS (SEQ ID NO:3); LFFFLPVVN* 
VLP (SEQ ID NO:4); DLEMPVLPVEPFPFV (SEQ ID 
N0:5); MPQNFYKLPQM (SEQ ID N0:6); VLEMKEPPP- 
PQETVT (SEQ ID NO:7); LKPFPKLKVEVFPFP (SEQ ID 
N0;8); VYPFTGPIPN (SEQ ID N0:18). SLPQNILPL 
(SEQ ID N0:19), TQTPVWPPF (SEQ ID NO:20). 
HKEMPFFKYPVEPFTESQ (SEQ ID NO:22), and combi- 
nations thereof. 

The polypepHdes of SEQ JD NOs: 1-34 can be in their 
free acid form or diey can be amidated at the C-termiodl 
carboxylate group. The present invention also includes ana- 
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logs of the polypeptide of SEQ 10 NOs:i-34, which 
includes pofypepttdes having structural siimlarily wfth SEQ 
ID NOs: 1 -S4. These peptides can also form a part of a larger 
peptide. An "an^c^** of a polypeptide includes at least a 
pofirtion of the poljrpeptide, wherein the portion contains 5 
deletions or addiitions of one or more conttguoua or noncon- 
tiguous amino acids, or containing one or more amino acid 
substimtions. An **analog^ can thus include additional antino 
acids at one or both of the t^minit of the polypeptides listed 
above. Substitates for an amino acid in the polypeptides of 
the invention are preferably conservative subsdttttions, 
which are selected frtwn other members of the class to whidi 
the amino acid belongs. For example, it is wdl-lcnown in the 
art of protein biochemistry diat an anaino acid belonging to a 
grouping of amino adds having a particular s^ze or charao- 35 
teristic (sudl as chatge, hydrophobicity and hydrcphiltcity) 
can g^erally be substituted for anoth^ amino acid without 
sul«tantially al tering the strw^ure of a polypeptide. 

For the purposes of this invention, conservative amino 
acid substittttiOEas are defined to result fiom exchange of 20 
amino acids residues finom wi^n one of the following 
classes of residues: Class I: Ala, Gly, Ser, Thn and Pro 
(representing small aliphatic side chains and hydroxyl groi^ 
side chains); Class H: Cys, Ser, Thr and Tyr (representing 
side drains including an —OH or — SH gzxmp); Class III: 2s 
Glu, Asp, Asn and Gin <caH>oxyl group containing side 
chains): Class IV: His, Aig and Lys (rqfjnssenting basic side 
dtains); Class V; lie, Val, Leu, Fhe and Met (repnesendng 
hydmphobic side chains); and Class Vi: Fhe, Trp, Tyt and 
His (representing aromatic side diains). The cl^es also 30 
include related amino adds sudi as 3Hyp and 4Hyp in Class 
I; homocysteine in Class H; 2-aminoadipic acid, 
2-aminopin3elic acid, y-carboxyglutamic acid, 
^•<:arboxyaspartic acid, and the corresp<mdtng amino add 
amides in Class III; ornithine^ homoarginine, N^methyl 35 
lysine, dimethyl lysine, trtmethyl lysine, 2,3- 
diaminopr op ionic acid, 2,4-diaminobutyric acid, 
homoaiKininc, sarcosine and hydroxylysine in Class IV; sub- 
stttuted phenylalanines, norieucine, norvaline, 
2»emtnooctanotc acid, 2>-aminoheptanoic add, statine and 40 
^^valtne in Class V; and naphthylalanines, substituted 
phenylalanines^ tetrahydroisoqi2iaoline^3-caxboxylic acid^ 
and halogenated tyrosines in Class VI 

Frefetftbly, active analogs of colostrinin and its ccnstitu^ 
ent peptides inchide pHolypeptides having a relatively laige 4$ 
number of proline residues. Because pr^ine is not a com- 
mon amiiK) acid, a "large numbci" pr^erably means tet a 
polypeptide includes at least about 15% proline (by 
number), and more preferab^ at least about 20% proline (by 
number). Most preferably, active analogs inchtde more pro- 50 
line residues than any other amino acid. For certain 
ombodiments, prefmed gmup of such active analogs does 
not include SEQ ID NO:3 1 . 

As stated above, active analogs of colostrinin and its con- 
stituent peptides include polypeptides having structural 5S 
similarity. Stnictural similarity is generally determined by 
aligning the residues of the two amino add sequences to 
optimize the number of identical amino acids along the 
lengths of their sequences; gt^s m either or both sequences 
are pc^itted in n:^ng the aUgnment in order to optimize 60 
the number of identical amino adds, although the amino 
adds in each sequence must nonetheless remain in their 
proper order. Preferably, two amino acid sequences are com* 
pared using the Blostp program, version 2.0.9, of the BLAST 
2 search algorithm, available on the worldwide web at 65 
ncbi.nlm.nih.gov/gorfil> 1 2.html. Preferably, the de&ult val- 
ues for all BLAST 2 search parameters are used, including 
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matrix?=:BLOSUM62; open gap penalty^ll, extension g^ 
pcnalty^^t, gap x__dropoS=50. expcct=IO, wOTdsizc=3, and 
filter on. In the comparison of two amino add sequences 
using ^ BLAST seardi dgoridim, structural similarity is 
referred to as "identity." Preferably* an active analog of 
colostrinin or its constitacnt peptides has a structural simi- 
larity to colostrinin or one or more of its constituent p^^tldes 
(preferably, one of SEQ ID NOs: 1-34) of at least about 70% 
identity, mcwre preferably, at least about 80% identity, and 
most iKeferably. at least about 90% identity. 

Colc^trinin or any combinadon of its peptide components 
or acdve analogs thereof can be derived (pref^bly, isolated 
and purified naturally sudi as by ^traction from colosbtun 
or can be synthetically constructed using kirown peptide 
polymeri^tion tedmiquesw For example, die peptides of the 
invcrrtion m^ be synthesized by dte solid phase mdhod 
tising standard methods based on either t-butyloxycarbonyl 
ifiOC) or Muo««yUn^ioxy-caib<myl (FMOC) protecting 
groups. Tliis methodology Is described by G. B. Fields ct al. 
in Synthetic Pefnides: A User^ Guide^ W. M. Fre«anan & 
Company, New York, NX, pp. 77-183 (1992). Moreover, 
gene sequence encoding the colmtrinin peptides or analogs 
diereof can be constructed by known tedmiques sach as 
expression vectors or plasmids and transfectcd into suitable 
miaoorganisros diat will express the DNA sequ^ces thus 
preparing the pqptidte for tat«T extraction &om die medium in 
which the microorganism are grown. For example, US. Pat 
No. 5,595,887 describes methods of teming a vwieiy of 
rdatively small pcpddcs dmoug^ C5cpressi<m of a reccwnbi- 
nant gene construct coding for a fusion protein which 
tSHcludes a bimling protein and <me or more copies of die 
desired taiget pcpH^. After expression, the fusion protein is 
isolated ai^ cleaved using chemical and/or enzymatic meth- 
ods to produce die d^hed target p^de. 

Tlie peptides used in the methods of the presort invention 
may be employed in a m(»Kyvalent state (i.e., free peptide or 
a single peptide fragment coupled to a carrier nwlecule). the 
peptides may also be employed as conjugates having more 
dian one (same or differ^t) p^tide fip^fmait bound to a 
single carrier molecule. The carrier may be a biological car- 
rier molecule (e.g., a glycosaminoglycan, a proteoglycan, 
allmmin or die like) or a syndiette polymer (eg., a polyallcy- 
Icncglycol or a synthetic chromatography support), 
lypicaBy, ovalbimiin, human semm dbumin, other ^teins, 
polyctfeytoe glycol or the like wc emplcyed as die carri^. 
Sudt modifications may increase the apparent aSinity and/or 
change dte stability of a p^dde. The ntmib«r of pepdde 
fragments assodat^^ with or bound to each carrier can vary, 
but from about 4 to 8 pcpddes per earner molecule are typi- 
cally ditained under standawl coupling conditions. 

For instance, pcpddc/carricr molecule conjugates may be 
prepared by treating a mixtme of pepddes and carrier mol- 
ecules with a coupling agent, sudi as a carbodiimide. The 
coupling agent may activate a catboxyl group on either the 
peptide or dw carritar molecule so that die carboxyl groi^ 
can react wth a nucleophtle (e.g., an amino or hydroxyl 
group) on the odier member of the peptide/carrier molecule, 
resulting in die covaJent linkage of the peptide and die car- 
rier molecule. For example, conjugates of a peptide coupled 
to ovalbumin may be prepared by dissolving equal amounts 
of lyophilized peptide and ovalbumin itt a small vohmoe of 
water. In a second tube, l-ediyl-3-(3-dimethylamino- 
propyl)-C8rboiimide hydrochloride (EDC; ten times the 
amount of peptide) is dissohfed in a small amount of water. 
The EDC solution was added to die peptide/ovalbumin mix- 
ture and allowed to react for a number of hours. The mixmre 
may dien dialyzed (e.g., into phosphate buflfered saline) to . 
obtain a piuifled solution of peptide/ovalbumin conjugate. 
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Peptidt/carricr molecule conjugates wcpared by tbi« mc*od a prolonged period can be achieved by including agent* for 

typically contain about 4 to S peptides per ovalbumin mol- delaying, for cxaniplc, altiminum monostcarate and gelaim. 

ecule, Formulationa of the present invention suitable for oral 

Tht present inventi<m also pnovides a omipc^ttion that administration may be presaited as discrete uatts sud} as 

includes one or mote aj^ve agents {i.e,» colosttinin* at least 5 tablets, tit)ches, capsules, lozenges, wafers, or caidjets» each 

one constituent pt^tide dusreoi^ wr active anal«>g thereof) of containing a piidetennined amount of Ac active agent as a 

the invention and oims or more carriers, prefbfably a pharma- powder or granules, as liposomes containing the acdve 

ceutioally acc^table earner. The m^ods of the invention agent, «w as a solution or suspension in an aqueous liquor or 

include administ^ting to, or c^lying to the sldn of, apattent, non-aqueous liquid such as a syrup, an elixh", an emulsion* or 

pnrf'esably atoammJ,andnK>feprefOTbly8human,acom- jq a draught The amount ofac^ve agent is sudidiat the dosag^e^ 

position of the mv^dom in an amount e£fS$ctive to produce i^vel will be effective to produce the desired result tn the 

the desired effect The acdve agmts of the present Irrvem^on subject 

are forniulated for enteral administration (oral, rectal, eta) ^^^^ formulations include purified aqueous solu- 

or parenteral admimstraticMa {jujecti^m, internal jmmp, etc)* of the active agent wiOi pnscrvative agents and tso- 

The administration can be via <Ktect injecticm into tissi^ ,5 agents. Sudb formulations are prefcmbly adjusted to a 

interarterialinjecUon^imcrvenous injection, or other internal ^nd isotonic state compatible with the nasal mucous 

administration procedures, such as ^ugh the use of m tnembranes. Fonnulations for rectal or vaginal adminiscra- 

implanted pump, or via contacting the coir^posjtion with a ^ presented as a suppository with a suitable carrier 

mucus membrane in a carrier designed to fecilitate transmis- ^^i, ^ ^^^^^^ butter, or hydrx>gcnated ^ts or hydrogenated 

sionofthe composition ai»oss the mucus tnembranesuc^ 20 fatty carboxylic acids. Oj^thalmic formulations are pre- 

a suppository, ^e drops, inhaler, or o&cr similar administra- p^^^ ^ similar method to tibc nasal ^y. except that die 

tion method <^ via oral administration in the fi>m» of a syrup, pu isotonic facum are fwefmbly aijusted to match tot 

a hquxd, a pill» ci^ule, gel coated t^tet, or other similar ^ Topical formulaticms include the active ag«it 

oral administration inethod. The aciivc ^ents can be incoav dissolved <a- s*»pcnded in one or more media sudi as min- 

pMted into an adh^ve pla^, a a gum, and the like, 2$ ^1 oil, 0MSO, polyhydroxy alcohols, or other bases used 

or it can be encaps^^ or incorporated mto a bio^ciodible pharmaceutical formulations, 

mamx for controlled release Useful do^es of die active agents can be d^^emained by 

The earners for internal admmtstration can be any earners comparing dxcir in vi(w acdvity and the in vivo activity in 

commonly used to £^Mmte the mtcmal admintstration of ^^^^^ models. Methods for exhalation of effective dos- 

compo«itionssui^a8pla»na,stfinleaaiinesoluti<»i,IVso!u- ^ ages in mice, and odbcranirnals, to humans are knovvn in the 

tions or the like. Carriers for administratiwi through mucus ^ example, see US, Pat No. 4,938,949, 

membranes can be any well-knoi^m in the art Cmxm ^ ^^^^ capsules, and the like may also 

admmistrahon oral can be any cwner wcil-feHJwn m the art, ^^^^ ^ ^ foil wing: a binder such as gum 

The fOTmul^ions may be ccmvenicntly j»csentcd in unit oagacandi. acacia, oora ^arch or geiatm; an cxdpient sudi 

dosage form and may be prepared by any of the methods 35 as dicaidum pho^hatc; a disintegrating agent such as corn 

well known m the art of phmnacy. All medw^ds include the ^^g^^ alginic acid and the like; a lubricant 

step of bringing the active agent into assoaadon with a car- mfi^esium stearate; a swecteaiing agent such as 

rier which constitutes one or m<ae accessmy ing?edierits. In ^^wsc, &ucto^ lactose car a^artame; and a natural or arti- 

general, the formulaUons are pn^>ared by umfwinly and mti- ^{^1 aavoring agent Whsai the unit dosage form is a 

mately Imnging ihe active agent into associ^tm widi a liq- 40 eMisule, it may further contain a ll<^d carrier, sudi as a 

uid canrier, a finely divided solid carrier, both, and Ow, if veggie oil or a poiyed^oie glycol Various materi- 

nccessary, shying the product ina> the desired fiwmulafeions. als may be present as coatings or to odicrwisc modify the 

Formulatioos suitable for parenteral administration con- physical form of the solid unit dosage form. For instance, 

vcnientiy inchide a stmle aqueous prcparati<m of die acdve teble», pills, or c^sules may be coated with gelatin, wax, 

agent, or di^>ersio®s of stmle powders^ of die ac*ive agent, 4$ ^Hac, or sugar and die IJke. A syrup ot elixir may contain 

AX*tch are prefer^ly isotonic with the blood of the recipient ^,5^ ct more of a sweetening agent, a jKeservative such as 

Isotonic agents that can be included in the liquid prtparation mctfiyU or propylparaben, an agent to retard crystallizati<H> 

include sugars, buflfers, and sodium <^lorid€. Solutions of jj^e ^^^^ an ag<ajt to in(»easc die solubility of any other 

the active agent can be pr^ared in water, opuonally mixed ingr«ii«it. such as a polyhydric aicohoU f<»- example glyc- 

widi a nontoxic surfectant Dispersions of the active agent 50 ^rol or sorbitol, a dye, and flavoring agwit The materia! used 

can be prepared in water, cthanol, a polyol (such as glycerol, preparing any unit dosage form is substantially n<mtoxic 

propylKic glycol, liquid polyethylene glycols, and the lik«X in tf>e am<»mts employed. The acdve agent may be inoorpo- 

vegetable oils, glycerol esters, and mixtures thereof. The ^^ted into sustained-release preparations and devices, 

ultimate dosage ftwm is ^erile, fluid, and stable under the pvampi P<i 

conditions ofn^mufecture and sttm^gc. The necessary fluid- 55 EXAMFLfcb 

ity can be achieved, for example, hy using liposomes, by The tnvcndoo will be further described by reference to the 
employing the appropri^e particle size in the case of following detailed examples. The examples arc meant to 

dispersions, or by using surfectants. Sterilixatton of a liquid provide illustration and should iwt be construed as limiting 

preparation can bo achieved by any convenient method that the scope of die present invention. All peptides were dis- 

prescrves the bioactivity of the active agent, preferably by 60 solved in a balanced salt solution m6/ot OMSO. 

filter sterilizariort Preferred meduids for preparing powders Preparation of Peptides: 

include vacuum drying and freeze drying of die sterile I. Wash pre-loaded resin with DMF 

injectible solutions. Subsequent microbial contamination (dimethylformamide), ihcn drain completely, 

can be prevented tising various antimicrobial agents, for 2. Add IOittlof20%plperidine/t)MFtorc3in. Shake for 5 

example, antibacterial, antiviral and anUfungal agents «5 minutes, dsen drain. 

including parabens. chlorobutanol, phenol, sorbic acid, 3. Add anodier tO ml of 20% pipcridinc/DMF, Shake for 

thimerosal, and the like. Absorpdon of the acdve agents over 30 minutes. 
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4. Drain reacdon vessel and wash resin with DMF four 
times* Then wash once with DCM (dichlorometJwnol), 
Chedc beads using the ninhydnn test - the heads should be 
blue. 

5. The coupling step was candied out as follows: 
a* Ptt^are die foliowing solution: I imnole Fmoc {i.e, 

Huomtytmethyloxycarbosy]) amino add 2. 1 ml of 0.^ 
M HBTU/HOBT (t mmd) (2-(lH-b«i20tria2oI-l-y1>- 
t f i ^S^-tetramethyluromum hexaduon)pho5pltate/N* 
hydroxybenzotraizole-HaO) 34$ jtl of DIEA (2 rnncH) jo ^TJj^ 
(ditsopropyiethylamine); and 
b. Add the sohnion to ^e rc^ and shake for a mtnlmum 
of 30 minute. 

6. Drain reaction vessel and wash the r^n again with 
DMF four times and with DCM <mce. 

7. Perfbnn the ninhydrin test: If positive (no colour) - 
proceed to step 2 and continue syntiwsis; If n^^ative (bhie 
colour) - returo to step 5 and recouplc the same Fmoc amino 
acid. ^ 



cleaved from the resin with 5% H^O* 5% pfeenoK 3% 
Thionisole, 3% EDT (eteiedithiol), 3% tnlsoppopyisitane 
and 81%'nFA fiar 2 hours, 

9. AEter 2 hours, Ulter into cold MTBE {methyl t^butyl 
ether). The precipitated pq)^de was &en washed twice with 25 
cold MTBfi and dried under nitrogen gas. 

10. The molocular weight of the synthesiscd was checked 
by Matrix^Asststed Laser Desorption Tune^f-FHght Mass 
Spectroscopy (LDMS), and the purity was checked by 
HPLC using a C- 1 S, 30D Angstrom, 5 |«n colmmt 30 
Induction of Bood Cell Prolifemtion: 

The quantity of pmpheral blood leukocyte (PBL) stimu- 
lation was determined by measuring die amount of 
^H-thymidine ( LO to 2.0 itC tfaymidine/cuhure) incwporaled 
into triplicate oilttares (4x10* PBLs/cuJtune) stimula^ widi 35 
colostiintn and its constituent peptides (CCP) for 72 hours. 
^H-^ymidi$^ was then added and ailovt^ to inco!|Kiis^ for 
24 hours. Staphylococcal enterotoxin A (SEA. also referred 
to as ^sttper antigen*'), a ^ledlic T cdl mitograj* was used as 
a positive contpol and for comi^rsdve purposes. Colostrum 40 
and low and high inm containing Imby fcmmjias dUistei US 
and 1:10 were also used in some ej^crimeats to determine 
the relative stimulatory activity of these products. Radioac- 
tivity was measuied in a Matrix %00 Direct Beta Counts. 
SxK n^Iicas of medium treated culftires were used to deter* as 
mine die mean background incoiporated counts. The data is 
expressed as the mejm •'H-thymidine ccmnts per minute 
(CPM) above backgitmnd. Results of me out of a total of six 
cxporimente are shown below in IVibie 1 . 

It can be seen diatcolostrioin and tte constituent peptides so 
^ exccil©« inducers of PBL ^iferaticm. Active concen- 
trations ranged frwn 100 jig/^l to O.I ligfrnl Nine peptides 
and colostrinin and colosmimi were tested. Cettatn pepUdes 
speared to have gre^ activity &an others with the maxi* 
mum inra-easc in proliferative activity being roughly 10 
dmes above backgrtnmd. It appears that with many of &e 
peptides, the active range of proliferation induction was 
present since concentrati<ms as low as 0.1 ^g/m\ sttil had 
potent activity. S<Hne of the pqrtides had more activity than 
colostrinin alone. Anodier interesting finding i» that colos- 
trum appws to have roughly an equivalent am<«2nt of activ- 
ity as colostrinin. SEA has fljc greatest activity and this is 
also not unexpected due to its classiitcation as a super anti- 
gen. PBL proltf^tion is an important part of the immune 
response both for generating antigen reactive cells and 
induction of numerous modulating cytokines. In die new- 
bom these processes are essaitial as a building block fijr 
development of an optimal immune response and jm>vide a 



{Mfotective host defense b^er against diseases associated 
with ^e necm^ gut 
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Cytokine smdies: 

Colostrinin has prcvimisly been shown in the liter^ure to 
reduce IFN-y and TOF<t» as has Val-Olu-Ser-iyr- Val-Pro- 
Lcu-Phe-Pro (SEQ ID N0:3n, which is disdosed in Inter- 
national Publication No, WO-A*98/14473. Thus, smdtes 
were done to investigate die individual peptides, 

Cytokine concentrations were also determined from celb 
foUowif^ 72 hours of incubation with concentrations of 
oolistrinin and its ccwstituent peptides (CCP) ranging from 
1 00 to 0. 1 RgAntj and oolostnmi and high- or low-iron baby 
formula (Entoil) at various dilutions. Supernatant fluids 
were then subjected to enzyme-linked immunosorbent assay 
S5 (ELISA) for the following commercially available cytok- 
ines: intcrferon-garama (IFN-7). tuma* neaosis factor alpha 
(TNF-a), interfeufctn (IL)-4. IL-6, IL-IO, and IL-12. 
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Table 2 re{>re$ents the results of approximately 250 single 
assays. More spediically, in these ^dies it was found £at 
many of the peptides including colostrinin induced IFN-Y 
and that die data aHTes{>onds with *H-thymidine incoipcana- 
don (7^1^ 1 and 3). ^t^'escingiy the maximmn cytokine s 
inducing activity of many of the peptides was not diluted out 
until the !,0 or Q.l >t,g/ml concemraticms of pqptide were 
used (Shaded numbers in Table 2), or in the case of IFN-Y 
end TNF-Ct induction by SEQ ID NO:31 and SEQ ID NOil, 
0.1 ugfrni rather than higher c<mcentrstions. This finding lO 
may be consistent with a phasic response like those of hor- 
mtmes or of toxicity present in higher concemrations. 

The ability to induce EFN-y by some of the peptides 
decayed over time. For example, SEQ ID NO:31 at 0.1 
^g^ml at die banning of Oie studies induced 324 pg IFN-y 
ml and in the last expcrim^ts induced no detectable levels. 
Although the peptides tost the IFN-y inducing activity over a 
period of four months vfb/&n stored in solution, some of the 
peptides were still able to mdsKt TNF-o, IL-6, and IL-12> 
but the levels produced were sonrtewhat lower dian in the ^ 
earlier studies. In contrast^ induction of TNF-a and IL- 1 0 by 
colostrinin and colostrum was still very high at this time. 
Thtts^ the complexed peptides making vxp colostrinin and 
colostrum may be more stable and/or combinations of pep- 
tides in colostrinin and colostrum may be more pctoit Addi* ^ 
ttcqnal factc^ that may accoujit &r die variations of the pe|>- 
ttdes in these studies include: 1) natural variations in the 
immune state of the individuals donating the leukocytes^ 2) 
the possibility that aggregation occumed in samples stcHred in 
PBS, thus reducing in effective number ofinolecules able to 30 
react, and 3) the possibility diat &c mdividttal p^des may 
be subject to oxidative damage or some ote inactiva^g 
process. The fact tiftat the pqptide, SEQ ID NO:8, which ^11 
induced IFK-^y in the last experimttit (Exanjpie 3) was stmed 
in 33% DMSO sagged an oxldi^ve process or aggwg^ion 55 
prc^lem may be responsible for loss» cn^reducticm of induc- 
ing activity in peptide samples stored in phosphate buffisred 
saline (PBS). However, the samples in PBS appealed to be in 
solution at the time of the inducticfi experiments. 

40 

TABLE 2 

CytoldMs liuiuced m bunrnteutEOQ^ cultitnes stimsUsted witfk 
<XP» c»k)*tnxm or ocwimercial noilk ftarmuifta. 
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TABLE 2*continued 



Cytokiaes induced ta tmman (ailcocyte cutmres stitnslated 



PEPTIDE 
COKCEN- 



PIEPTtDE 


TRATION 






IL-IO 




(mg^ml) 






(pS/o))) 


SEQIO 


100 


54 


478 


168 


mil 


10 


526 


>1000 


940 




1 


584 


>I000 


1070 


SEQro 


0.1 




722 


696 


100 


an 


>3000 


998 


NO:7 


10 


409 


>lfi00 


1134 


SEQ ID 


100 


419 


>1000 


S60 


KO:a 


10 


m 


>1000 


1643 




i 




>]000 


2223 


SEQ ID 


Of 


642 


>IOOO 


1350 


I 


S09 


>IO00 


t6n 


Na3 


OJ 


206 


SQ2 


61) 


SEQ ID 


100 


372 


>IOOO 


734 


NOa 


10 


410 


>1000 


1063 




! 


S26 


>tooo 


2092 


SBQXD 


OJ 


359 


>!0QO 


596 


10 


794 


>tooo 


1494 


N0.4 


I 


723 


>1000 


1765 


SEQJD 


too 


539 


>1000 


756 


NO:5 


to 


626 


XQDO 


1I5B 



45 



50 



55 



60 



65 



CCP» cotostnim or a 


QstincitiA 


1 milk ScKnEttuifty. 






iVU 


91 


71g 


302 




10 


621 


>1000 


1201 




(00 


371 


S04 


4234 




10 


J07 


370 


tS34 




t 


m 


651 


242 




O.l 


324 


>IOOO 


356 




10 


88« 


>1000 


1515 




\ 


S78 


>1000 


1150 




OA 


156 


760 


451 


Raw 


100 


807 


>1000 


857 




10 


530 


MOOD 


1074 




t 


934 


>1000 


164S 




OJ 


192 


S48 


391 


Coatrol 




4 


52 


0 






902 


>I0(X1 


4676 












SEQ ID 


100 


4 


24 


36 


HOtIS 










S£Q{0 


10 


6 


65 


76 


N0it9 


X 


463 




502 


SEQ fD 


too 


9 


30 


21 




11/ 


31 


US 


10} 




100 


535 


>\<m 


524 




to 


539 


985 


409 




t 


649 


>iQ00 


460 












SEQ ID 


100 


9 


92 


tog 


MO;l 


10 


14 


99 


129 




1 


2g7 


72S 


292 




0.1 


576 


>iooa 


397 


SEQ ID 


100 


762.9 


>iooo 


639 












SEQ ID 


100 


9S0 


>iOoo 


646 


N0:2 


to 


m 


>1000 


651 




1 


914 


>10Q0 


1093 




0.1 




6S5 


348 




1:5 


mi 


30S 


24 




t:10 


167 


406 


443 




1:5 


24 


528 


136 




1:10 


10 


320 


702 






7 


248 


180 


SEA 




901 


>1000 


2806 


3 










SHQ 10 


100 


6 


no 


0 


NO: I 


10 


4 


ND 


NT> 


SEQ ID 


f 


9 


57 


0 


NO:7 


OJ 


6 




ND 


SEQ to 


10 


S 


20 


0 


KOtS 


t 


2S9 




ND 


SJEQID 


too 


3 


0 


0 


NO:3 










Raw 


100 


5 


u 


0 


C<^mtitUQ. 


iO 


IS 


S20 


569 




I 


0 




ND 




01 


0 


-m 


ND 


CoiostriRin 


to 


0 


>1000 


3662 




1 


IS 


910 


1839 




ai 


i 


m 


ND 


SEQ 20 


}0 


0 


i] 


0 


NO:3l 


1 


0 


90 


0 




ai 


0 


ND 


ND 


SEQ to 


100 


0 


120 


77.6 


NO:22 


10 


0 


60 


0 




l 


0 


7 


0 




OJ 


0 


KD 


^fD 




l;5 


25 


339 


51 


Uwiircs 










Ea&xml 


1:5 


0 


452 


51 


with liDit 










Comiol 




0 


0 


0 


SEA 




700 


>1000 


2971 
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TABLE 2*ccmtinued 



COP. coiostnim or commcTcUU milk fbnnolas. 













SEQ ID 


100 


Q 




0 


NO:l 












{ 


0 


0 


0 


KOi2 












10 


0 


1790 


6.9 




1 


0 


1813 


0 




0.1 


ND 


ND 


HD 


Raw 


too 


(} 


1834 


4.0 




10 




31.3 


Q 






KD 


ND 


NO 






0 


28,4 


0 


SKA 




$-5 


1927 


13.4 














CONCEN- 










TRATJOM 




lh-6 


IL-J2 


(Exp, #) 




















SEQ ID 


too 






0 


NO: I 


10 


0 


934,8 


0 




J 


0 


675*3 


0 




OA 


0 


497 J 


0 


SEQU> 


too 


0 


291^ 


0 


N0:7 


10 


0 


645.4 


0 


SBQiD 


100 


0 


1076 


0 


KO:S 


10 


0 


10(24 


0 




1 


0 


10)3 


0 




OA 


0 


533*6 


0 


SEQ ID 


3 


0 


620.5 


0 




OJ 


0 


107 


0 


SEQID 


100 


0 


258,6 


0 


HO:2 


to 


0 


S5I.3 


0 




I 


Q 


1205 


0 




OJ 


0 


325 


0 


SEQ ID 


10 


0 


1718 


0 


NO:4 


I 


0 


744,4 


0 


S£Q{D 


100 


0 


98,2 


0 


NO:5 


10 


0 


750 


0 


SEQID 


100 


0 


63.3 


0 


KO:6 


10 


0 


864,5 


0 


SEQID 


100 


1.4 


14^ 


0 




10 


0 


S36J 


0 




1 


a4 


489J& 


0 




0.1 


3.4 


1635 


0 




10 


0 


1832 


0 




1 


1.9 


1915 


0 






A A 


430.2 


0 




100 


Q 


1679 


0 


ColostrutD 


10 


0 


602,2 


0 




1 


0 


1055 


0 




0.1 


10 


187.2 


0 


Coiwrot 




0 


13.5 


0 


SEA 




4 


1704 


0 












SEQ!D 


100 


0 




0 


NO: IS 










SEQID 


10 


0 




0 


NO:l9 


1 






0 


SBQID 


too 


0 




0 


NO:20 


to 


0.4 




0 


SEQH) 


100 


4K5 




0 


NO:22 


10 


?2.7 




0 




I 


joa 




0 




ai 






0 


SEQID 


100 


0 




0 




10 


3.5 




5.7 




1 


26.6 




0 




0.1 


47.6 




0 


SEQID 


100 


345 




0 



15 



30 



35 



40 



Bl 
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TABLE Z^ontintted 



Cytokines iftdttoed to immaa tod^^ 

CXTF, cotostnaa or oommerciol milk formulae 



SEQU> 


100 


22J 




33,5 


N0!2 


10 


19,9 




0 




1 


lO.l 




9.9 




0.1 


29.1 




22 


Bkt&iml 


1:5 


0.9 




0 




1:10 


4.0 




0 


En&mil 


1:5 


0 




0 


with Iron 


hlO 


0 




0 


Comrol 




0 




0 


SEA 




62J5 




54,8 


S&Q ID 


100 


0 


942,5 


0 


KOrl 


10 


ND 


N0 


ND 


SEQID 


I 


0 


30.9 


0 


Ma? 


0.1 


ND 


ND 


ND 


SEQID 


10 


0 


18.5 


4.0 


miz 


I 


ND 


HD 


ND 


SEQID 


100 


0 


0 


0 


N0;5 












100 


Q 


0 


0 




10 


0 


1853 


1.6 




I 


ND 


ND 


ND 




0.1 


ND 


ND 


ND 




10 


0 


2009 


17.6 




t 


0 


1861 


7.5 




ai 


ND 


ND 


ND 


SEQtD 


10 


0 


16.8 


18.7 


N0;3i 


1 


0 


722.9 


0 




0,1 


KD 


ND 


ND 


SEQID 


100 


6.0 


1630 


0 


ND;22 


to 


0 


46.7 


0 




t 


0 


0 


0 




ai 


ND 


KD 


ND 


Eo&mil 


1:5 


0 


1913 


0 














1:5 


0,4 


1953 


0 


widilrcm 










Cxami 




0 


0 


0 


SEA 




16,8 


866 


0 



*SEQ IDNOk 1-8 mi 3 1. Rew Cob&tnuR. and Cokwtnimi wem reconsci* 
totctd on Hut wtB»4w. 

*SEQ tDNOsrtS, 19, 20» and 22 were tccoostttuted on the mat <iay. 



The reiatrve abilities of Oi« van<ms pepftides to induce 
cytokines are shown m TMc 3. The peptides were imked 
according to their abilitiea to induce indicated cytddne 
by 6mcomp8nng &emw numbers at 1l>e OJ \i$fml efmoext* 
tration followed by LQ \L$/ml ctmceantcations and then hii^er 
concentrations, i.e^, 10 and }<K) It can be noted that 
SEQIDNOs;l,8, 3,2,and3l were ft^e best overall inducers 
in almost ail <^ldne and Mood cell ptoKferation expert* 
m«!ita. Fetrtid^ SBQ ID N0s:7, 4, and 5 were gmerally less 
effective as inducers. Colistrinia and colostrum ranked gen* 
eraily in the middle, however, only 1 :5 and 1:10 dilutions of 
colostrum were used, thus actual comparison are not accu-^ 
rate since specific proteios present and their concentrations 
were not determined for colostrum. It is important to note, 
however* that colostrum contained substances that could 
induce cytokines in a similar &sJiion to colosthnin and its 
component peptides* 

When the colostrinin constituent peptides having a 
^-casein precursor (SEQ ID NOs: IS, 19, 20, and 22) were 
compared to the initially tested SEQ ID NOs: I and 31 , the 
latter were bettc inducears. SEQ ID NO:22 was gently the 
best inducer of those peptides having a P-casein precursor It 
was also found that Eniamll low iron baby fbrmula induced 
higher levels of cytokines than die Enfemil high iron for- 
mula. 
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TABLE 3 



Relative tbililMt of the vtriooa peptide* t» ia&iM Q4aldi» and pni^^ 









Ex. I 


Ex, I 












tJL 1 


Micm. 




Ek< I 


Ex.. 2 


Ex. I 






TFN-Y 


Resp. 




WP-a 


TKF-a 






SBQIO 


SEQID 




SEQID 


S£Q ID 


SEQu> 


SEQID 






^fOc^ 












2 




SEQID 


$£Q10 


SEQID 


SEQO) 


SEQID 






^f€h3l 


no2 




MO:l 


KO:S 


Nai 


m-A 


3 






SEQtD 


SEQID 


SEQID 


SEQE> 


SEQID 




ma 


NO:7 


Moai 




KO;3l 


NOt7 


KOt3 


4 


SBQID 


SEQID 




Colostrum 




S£QB> 


SEQID 




K0:1 


HO:22 


KO:l 






NO:22 


KO:2 


5 




SEQm 


SEQI0 


Colostrinin 




SEQID 


Ostloi^cnnift 






K0;t9 


HO;? 






NO: 19 




6 


CotktciniD 






$HQ10 


SEQID 


SEQID 


Colostrum 






NOaO 




ND:8 


NO:3 


NO:20 




7 


Cotuftntm 


SHQID 




^ID 


SEQID 


SEQID 


SBQID 










NO:3I 


HO:t 


>K>:18 


MD;3! 


8 


SEQID 






SEQID 


SEQID 




SEQID 








KO:3 


NO;5 


NO:5 




>K>;4 




smir> 




SEQID 


SEQID 


SEQCD 


Low 


SEQID 




N0:5 




KOs4 


NO;6 


WO;7 


En:&mtl 


NO;7 








SEQID 


SEQID 


SEQID 




SEQID 




KCh6 




KCH 


I4D:7 


HQ:4 


Enfiimtl 


N0:5 


10 


SBQm 




SEQID 


SEQU) 


SEQID 




SH^ID 




MO:? 






NO:3 


KO:6 




K0i6 






Ex. X 


Ex, 2 


E)cl 


ElLl 








VLA 






£U!2 


11^12 



I 


SBQID 


O^ostmm SEQID 


SEQID 




SEQrn 






MO;l 


VO:3I 




N0:2 


2 


SBQID 


Co!csirinia SEQID 


SEQID 




SBQID 




NO:? 




KO:8 




NOtl 


3 


SEQID 
MO:l 


SEQID SEQID 
H0;3I NO-jat 


SEQID 
KOil 






4 


SEQID 
KO;I9 


SEQID 

NO;JV 








5 


SEQtD 
KOt22 


SEQID 
K0i7 


SEQID 






6 


SEQID 
>IO^20 


tow 








7 
8 


SEQtD 
}«0:t8 




S^ID 
NOa 

SEQID 
KO:4 








tew 
Eo&ma 




SEQID 
NCH 






9 


iligb 




SEQID 
N0;5 






10 






SEQID 
KO:7 







*SBQ ID Ma? ^ fold dtffisrcftce m titer 
♦*Ail good ia<fatccrs 
♦"♦♦No dififefeooe to titer 



Althoagb the inva:itton has been disclosed wl^ reference 
to its jmefentd embodiments, ftcm reading this descriptt<m 
those of sidy in the art may ai^redate dmngcs and modifi- 
cation that may be made w*ich do not depart from the scope 
and spirit of die invention as described above and claimed 
hereaflter. All re&tenced, patents, and patent ayppUcattons 
dted herein are incoipomted ha^in by refemsce in ^eir 
entirety as If individually incorporated. 



Sequence Listing Free Text 
The following are all synthetic pq>tidc sequences* 



SEQIDNO:! 
SEQiDNOa 



MQFPPLP 

UJirPQPUjQVMMmjOD 



60 



6S 



-continued 


SEQIDNO:3 


IXjmXVEKFDJLQPPQVQS 


SEQn>N0;4 


UTFU*WNVU* 


SEQIDNO^ 




$EQIDNO:6 


MPQKFyKU»QM 


SEQIDNa? 


VUSAOCFH^PFQErVT 


SBQID Nad 


UCOTKUCYEVFPFP 


SEQ!DNO:9 


WMEV 


SBQID KOaO 


SEQP 


SEQIDKOilt 


r»cE 


SEQtD NO: 12 


FPPPK 


SHQtDN0:t5 


DSQPPV 


SEQIDK0:I4 


IH*PPPQS 


SFX}tDNO;|5 


SEEMf 


SEQtD NO:16 


KYKIJQPB 


SEQIDNO;!? 


VLPPKVG 
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19 



20 



-cMMitinucd 



*contmucd 



SEQIDNOJB 
SEQnDN0:t9 

SEQlDNO:21 
SEQ1DN0:23 
SEQlDNO:24 
SBQlDNOt25 
SEQfDNO;26 



vyprTGPiPN 

SUPQKXLPL 

TQfTPWVFPF 

LQPEIMGVPKVKEmVFlt 

HKEMm^KYPVEPPreSQ 

SLTmyVEtOLHUOHyQ 

SWMHQPP 

PQSVLS 



5 



SBQtDNO:27 
SEQIDN0:28 
SBQlDKO:29 
SEQIONO:30 
SEQIDHCkJl 
SEQIDNOi32 

SBQIDNOtM 



LSQHCVLPVPQKAVPQRDMFIQ 
AFUYQE 

ATFNKYQDDMO^UCSL 

VESVWUPP 

FU.YQEPVLGPVR 

MHQFPQPIPPTVMRP 



10 



SEQUEMCE LISTIHG 



<160> OF SBQ ID mSt 34 

<210> SEQ ID KO 1 
<2lt> t^ESJQTHT *? 
<22.2> TYPE: PRT 

<2l3v ORGMilSMt Artificial Sequence 
<220> TKk'Xm&; 

<a23> OTHSBl USPOMS&XlCNt Oescripticn of Artificial Sequ^snce; eynthetlc 
X>eptide 

<4Q0> SSQUEKCE: 1 

Ket Gin Pro Pro Pro l*eu Pro 
1 5 



-caXO SEO ID KO 3 
<212> TYPS: PRT 

<213> ORO^KISM: ArtiSciftl Sequence 
<220> PEAItmSi 

<a23> OTHER lKrORKATI<»J: Description of Artificial s«aueoe«i synthetic 
lieptide 

<400> SEQOSNCEi 2 

l*eu Gin Thr Fro Qln Pro Leu hmx Ola Val Het Het Qlu Pro can Gly 
is 10 15 



<210> SEQ ID m 3 
<211> I*ENGTH: IS 
<212> TVPE: PST 

<213> ORGANISM: Artificial Sequence 
<220> rm.Tua3^t 

<223> CmfSR ZMFORMATIOHi !>ftscripticm of Artificial Scqpiencet synthetic 
peptide 

<400> SSQUK^O:: 3 

Asp Gin Pro Pro Asp val Glu Ly» Pro Asp Leu GXo Pro Phe Gin Val 
IS 10 IS 



<210> SEQ II> NO 4 

<2ii> hmarrKx 12 
<2i2> TYPE! par 

<213> ORGANISM: Artificial Seouence 
<220> FSATORE: 

<223> OTHER XNPOiWA'PXON t Description of Artificial Sequence: synthetic 
peptide 

<400> SEQUCMCat 4 

Leu Phe Phe Phe Leu Pro Val Val Asn Val Leu Pro 

15 :o 



Asp 



Oln Ser 
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-continued 



<210> SBQ IV NO S 
<211> I.Ei4GrrH: IS 
<:212> TYPE: PRT 

<213> c^iGAMisHs ArtlBciAl seQueaee 

<220> FSATDRE: 

<223> CmSR iNiFORMATlOHt Description of Asrtifleial SeQuencei synthfitlc 
peptide 

<400> SEQUE^^CEj S 

Asp L6« <3au Met J>ro val lieu Pro Vol Glu Pro Phe Pro Ph« Val 
15 10 IS 



<2io> sso ID m s 

<2X1> 11 
<212> TYPE: PRT 

<213> ORGANXSH: ArtiaeiaX Seq]aenc» 
<220> FSIiTUREf 

<223> OTHER 2MPDI«A<riaKt pAserlptlon Of Artificial Seqweneej »yntli«tic 
pepcide 

<400> SBQUE5?CS: 6 

mz Pro Gin Asn Phe Tyr X^ys i*eu Pro Gin Kec 
15 10 



<210> SEQ ID NO T 
<311> l*iS»GrHj IS 
<:212> TVPE; PRX 

<213> OROMizssSi Artlficiftl StMjuencflt 

<220> PEATDRB: 

<223> OTKER iNFOSHATIOKr Oescrip^on of Arttfictal Sequence; synthetic 
peptida 

<4a0> SSOUEMCE? 7 

VaX l»eu GUi Ket Lys Phe Pro Pro Fro Pro Cln Glu Thr vsl Thr 
15 10 15 



<210> SBQ ZD t30 a 
<211> I.ES<33Hj 15 
<212> l-ypEt PRT 

<213> OR<3AJ3lSK: Artificial Sequence 
<220> FEATURE t 

<223> OTHER WfPOJtMATION: Deaciription of Artiaclal Seouence: oynthfitlc 
peptide 

<C00> SBQUmCBi 8 

tea i*yB Pro Phe Pro Leu tya Val Glu Val Phe Pro Phe Pro 
15 to 15 



<210> SSQ ID S«> 9 
<211> LEMGTH: 5 
<212> TVPS; i^T 

<213> ORGANISM J Artificial Seoueace 
<220> FSAimS: 

<223> OTHI^ IKFQflMATlON: Description of XrtlficiaX Swtettco: ayntbfttic 
peptide 

<400> SEOUBKCEi 9 

Val Val Met aiu Val 
1 5 



<210> SBQ ID WO 10 
<211> LENGTH: A 
<212> TYPE: PRT 

<213> OHGAsnSK: ArUficial Sequence 
<220> PEATORSi 

<223> OTBKR INFOKMAXIOK: Description of Artificial Setjueace: synthetic 
peptide 
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-continued 



Sex Qlix Gin Pro 

1 



<310> SEQ 10 NO li 

<2ii> L£n<mit 3 

<212> TYPE: PRT 

<2.13> ORGAKISM; Artdficiftl Sotiuence 
<220> rZATimE: 

<223> OTHER r»POKl*ATIO»; XJescription of ArtliSlcial Sequences synthetic 
peptide 

<400> SBQUKSTCEt 11 

Asp l>ya OIu 
1 



<210> SEQ ID NO 12 
<21i> LENGTH; 5 
<212> TYPE: PRT 

<213> ORGANISM i Aftificiail Sequence 
<220> TEAWREr 

<a23> orPHER INPORKATIOSj Description of Artificial Sequence: eynt-hetlc 
peptide 

<400> SEQUEKCBf 12 

Fhe Pro Pra Pro l*ye 
1 S 



<2io> SBO rrr m ^^ 

<2X1> L®rarrB: 6 
<212> TlfPS! PRT 

<21i> OHGAUISM; Artificial Sequeiaee 
<22a> FEATURE: 

<223> OTHER I«POHKATIO»: Description of Artificial Sequence: synthetic 
peptide 

«00> SSOUEKCE: 13 

Aap ser Gin Pro Pro Val 
a S 



<210> SEQ lO NO 14 
<211> UmOTH: 7 
<212> 'TTTPBi PRT 

<213> ORGANiSHi Artificial Sequence 

<220> FBATDREs 

<223> Onm lifPORSiATSO*?; Descripticai of Artificial Sequence: synthetic 
peptide 

<400> SEOtJEifCBt 14 

Afip Pro Pro Pro I^ro Oln Ser 
1 S 



<210> SEQ ID NO 15 
<2li> LS«GTH: S 
<212> TYPBs PRT 

<213> QRGANISKj Artificial Sequence 
<22o> rejmmE: 

<223> OTOK INFOKMATlOSi: Description of Artificial Sequence: «ynthBtic 
peptide 

<400> SBQUEKCE: 15 

Ser Glu Olu Met Pro 
1 S 



<210> SEQ ID NO 16 
<2H> l.Et«(3rH; 7 
<2i2> TYPE: PRT 
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<2X3> ORGANISM: Artificial Saexuence 
<220> £^EATt7A£: 

<223> OTKER l!SP03WiATlON i Descriptioix of Artificial Setjuence! synthetic 
peptide 

«400> SBOUTBKCE: 16 

Lys Tyr Ly« I*eu Gin Pro CIm 
1 5 



<2X0> SBQ ID »0 17 
<2il> LENGTH r 7 
<212> TTPSi PRT 

<213> OROANiaMi Artlttcial Secjuence 
<220> FEATgRgj 

<2a3> OTHEH XMPOBUATIOM: Description o£ Artificial Setjuence: syntheclc 
pept-lde 

<400> SfiOUEKCE! 17 

VaX it«u rro Pro Aasn Vai Gly 
1 5 



<2i0> SBQ ID iJO 18 
<211> •LmOTH'. 10 
<21X> TYRE J PRT 

<213> OJROAKXSM: Ar&l&cl^^l Se(|uer)£«t 
<220> FEAirORC: 

<223> omSR XKrOHMA'TION: Description ot Artificial Sequences synthetic 
peptide 

<400> smoomcBz is 

Val -Tyr Pro Phe Thr Gly Pro lie Pro Asn 
X 5 10 



<210> SEQ ID NO 19 
<21%> t,B»KJTK: d 
<212> TYPE: PR1? 

<213> OKsGAKlSHi Arti£clal Seot^efnce 
<220> FSAOVRBj 

<223> OTHER XNFOORMATXON: Description Of Arriftcial Setjuence: synthetic 
peptic 

<400> SEQOmCRi 19 

Ser Leu Pro Glxi Asn xle Leu Pro Leu 
1 S 



caiO> SEO ID NO 20 
<2tl> LBIK3TH: 10 
<212> TiPBt PKT 

<213> 0RQA»I5Mi Artificial Se<juence 
C220> FSAtTDRS: 

<223> oraSR IKPORMATIOK! Description of Artiaciftl Sequence s synthetic 
peptide 

<400> SEOUBHCE; 20 

Thr Gin ^hr Pro Val vai Val Pro Pro Phe 
15 10 



<2X0> SEQ ID NO 21 
<211> LBUOTrtj 18 
<212> TYPfij PRT 

<213> ORGANISM: Artificial Sequence 
<:220> FHA'RJRB: 

<223> OTHER INPCRMATia» : liescription of Artificial Sequence : synthetic 
peptide 

<400> SECfUENCB; 31 



Leu Oln Pro Clu He Ket Cly Val Pro Lys Val Lys Glu Thr Met Val 

IS 10 XS 



Page 20 of 24 



US 6,903,068 Bl 
27 28 

-continued 



Pro t^s^ 



<210> SSQ TO m 27 
<2tt> SfiKCyrH: XB 
<2X2> TVPE: PRT 

<213> ORGWaSHi Artificial Sfttiuonce 
<220> rSilTt^B: 

<223> (yrHBR llfFORHATIOSJs Rescript lott c« Artiacial 3e<Meticor oynthetic 
peptide 

<400> $E^Sa*CEj 2a 

Hia Lya Glu Kftt Pro s4io Pro l,ys Tyr Fro Val <J1« i?ro «xe Thr Clu 
IS 10 15 

Ser Gin 



<2i0> SEQ lO i«> 23 
<ZIX> IcKKCmt: 18 
<212> TTPBi PRT 

<213> OROAKIXSH: ArtiSci*! S«<XU«nc«) 
<220> FEAWREf 

<223> OTKER ijiFQltKATio» i O<»»eription of ArtificiaJ. Sequence : syntHfttlc 
peptide 

<:400> SBCtJEKCS: 23 

Ser h^u ThjT l»e» Tbr Asp V«l <51\» LyB L«u Hift l>eu Pro iUeu l^rd l#eu 
is 10 15 

vj»l Gin 



<210> I» >tO 74 

<2ii> hmsrmt ? 

<iai2> TYPSt )?51T 

<ai3> ORiSRKXSSiJ ArfciSciaX Sequatice 

<220> FEATOREi 

<223> 05«SR urrORKATIOS: Rescript lct» ofi Artificial Seqptenca: synthetic 
peptide 

<400> SE^»Je^^cg: 24 

Ser Trp wet sla GI« 3?ro Pro 
I S 



<2X0> SBQ T» NO 25 

<ai2> *nrPBj prt 

<213> ORGANISE; Artificial Senjtt««C« 
<220> FEAWRE: 

<223> OTHgR XJOFORMATION* Descjtiptioai Of Artificial Sc*iuenc«« ayntKetic 
pepnlde 

Gin Pre Uax Fro Ihro llir Val Met «je Pro 
1 5 10 



<2I0> SEQ X0 KO 36 
<211> I^SKOriH: € 
<212> rvv&t FRT 

<313> OHCWttJISHj Artificial Se<xue»ce 
<220> PBATtmS; 

<223> <m£SR IIJPORKAtlOU: Oescrlptlon of Artificial Se<xu«tK:o: ayrthetic 
peptide 

<400> SEO0E«CBj 26 

Pro Gin Ser Val L«fu Ser 
1 S 



<210> SEO 1» no 27 







Page 21 of 24 


29 


30 




-continued 






<211> LENGTH: 22 
<212> TYPE: l*RT 

<2X3> OROANXSK: Art.ificial S«i<xuezice 
<22Q> FEA'SVStZi 

<223> OTHER 2NFOKKAT70eiI» Description of Artificial Sequence: synthetic 
peptide 






<400> SECUENCE: 37 






lieu Sex Qln Pro Lyo Val Leu Pro Val OXn Ala Val >ro Oln 
IS 10 15 






hrg Asp «et: *^ro tie Gl» 
20 






<210> SEO 3tD MO 28 
<21X> LENGTH: 7 
<212> TT&Bt eUT 

<:21J> OilGftWISMi ArtiEclal Sequence 
<220> FBATUKE: 

<223> OT»SB iN^ORKATrc^s Oescxiptlon o£ Artificial Se<suencei synthetic 






<400> SEQOBKCB: 28 






Ala Phe Leu Leu Tyr Gin Glu 
1 S 






<210> SEO lO SO 29 
<ail> LHJeOTHi 8 
<212> Ty?2j PRT 

<213> ORSAHISM; Artiacial Sequence 
<220> FEATURE: 

c323> OTHER INFOHKATroM: Description o£ Artificial Sequence: synthetic 
p^tide 






<!«00> SEOOEKCE: 29 






Arg Giy Fro ?he 3Pro lie Leu Val ' 
I S 






^310> SSQ lO HO 30 
<211> L2KGTK: 18 
<:2i2> Ty3?Bt fiRT 

<213> OliGANISK: Artlftcxal Sei^tience 
<220>' FSATORE! 

<223> OHiER IHFORNATIOKs l>eecriptlo:i of Arti&ci«l SeqEuence: synthetic 
peptide 






<400> SEQOEfiCE: 30 






Ale Thr Pbe Asn Arg Tyr Gin Asp Asp His <51y Olu Glu lie Leu L^^ 
15 10 15 






Sex Leu 






<2%0> SZQ ID 31 
<211> LENGTH: 9 
<2I2> TYPSi S^T 

<213> ORGANISM: Artificial Se<3ueiice 
<220> FSATEJOB: 

<223> amm information: Description of Artificial Seccuesncet synthetic 
peptiae 






<400> SEQUENCE J 31 






Val Olu Ser Tyr val Pro Leu Ph« Pro 
1 5 






<210> SBQ ID KO 32 
<211> VBSGm-. X3 
<212> TVPEf PRT 

<213> ORGAKISM: Artificial Seoueuce 
<220> FEATURE 1 
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<2aa> OTHER iNrORKATlOMi Description o£ Artificial Setjaence: synthetic 
peptide 

<400> SSQUfiSfCS; 32 

the teu Leu Tyr Gin Glu Pro V&l i«u Gly Fro VaX Ar9 
15 10 



<210> SSO 10 NO 33 
<21t> USStOTHi 3 
<212> rSff-E: PBT 

<2ll> ORGANXSWi Artificial Sequence 
<220> FBATUI^i 

<22^> OTKEa rNPOKSJATION; Bescriptlon of Artifeciel Setjucocei synthetic 
peptide 

<«0Q> SKOUmrS: 33 

Leu Asn Phe 



•c21C> SEO ID KO 34 
<211> LSSJGIHj is 
<212> TYPE: PitT 

<2i3> ORGANISM: Artificial se<xuence 
<220> FEATORB: 

<223> OTHER Xl3FOltKATlO»: Description of Artlficltti Sequeacet synthetic 
peptide 

<40d> SSOfOSUCH: 34 

Met His Gin Pro Pro Gin Pro Leu Pro Pro Tbr val Kefc Phe Pro 
IS 10 IS 



We claim: 

I. A method for inducing a <:ytoldae in a cell, xneibod 3J 
cotjr^rising contacting l&e cell with an izmnimolQgical regu- 
lator under conditions cfTcctrvc to induce a cytokine, 
wherdn the inwnunologicdl regulator is selected ftwn the 
groi^ consisting of a constituent peptide of colostrimn, an 
active analog thowf. and cmnbinations thereof; 40 
wherein tiie cofnstitucnt peptide of colostrinin is selected 
from the group consisting of MQPPPLP (SEQ K) 
N0:1), LQTTQPLLQVMMEPQCa> (SEQ ID NO:2X 
DQPPDVEKPDtQFFQVQS (SEQ 10 K0:3), LFF- 
FtPVGVUP (SEQ ID K0:4X DLEMPVU»VEPFPFV 45 
(SEQ ID NO:5), MPQNFYKI^QIVI (SEQ ID NO;6), 
VLEMKFPPPPQETVT (SEQ ID NO:7), LKPFPCK- 
VEVFPFP (SEQ ID I^O:8), and MHQPPQ- 
PLPPTVMFP (SEQ ID NO:34); and 
wherein the active analog comimses a peptide having an so 
amino acid sequence with at least ^tKmt 1 5 percent pro- 
line and having at least about 70 percent sequence idoi- 
tity to a ccmstituent peptide of colcnslxtnin selected fixm> 
the group wmsisting of MQPPPLF (SEQ ID NO: I), 
LQTPQPLLQVMMEPQGD (SEQ ID N0:2). DQT^- 55 
DVEKPDLQPFQVQS (SEQ ID KO:3), LFF- 
FLPVGVLP (SEQ ID N0:4). DLEMPVLPVEPFPFV 
(SEQ ID NO:5), MPQNFYKLPQM {SBQ ID NO:Q, 
VLEMKFPPPPQETVT (SEQ BO N0:7X LKPFPCK- 
VEVFPFP (SEQ ID KG; 8), and MHQPPQ- fiO 
PLPPTVMFP (SEQ ID NO:34) and wheiein said active 
analog induces a cytokine. 
2< Hie mediod of ciaLm 1 vi^erein the cell is present in a 
cell culture, a tissue, an oigan, or an oiganism. 

3. The method of claim 1 herein dse cell is a mammalian 6S 
cell. 

4. The method of claim 3 whwdn the cell is a human cell 



5. The method of cimo^ I wherein the inrnmnological 
regulator is the colc^tnnin constituent pq>tide MQPPPLP 
(SEQ ID NO: 1), an active analog thereof or a combination 
thereof. 

6. A mediod for modulating an immune response in a cell, 
the method coofuprising ccmtacting the celt with an inmiuno- 
logical regulator under conditions efifective to induce a 
cytokine, wherein ihc immunological rpgulator is selected 
from the group consisting of a constituent peptide of 
colostrinin, an active analog thereof, and cornHnadons 
theito^ 

wherein die cotistituent peptide of colostrinin is selected 
firom die gSKmp consisting of MQPPPLP (SEQ IB 
NO:l). LQTPQPLLQVMMEPQGD (SEQ ID NO:2X 
DQPPDVEKPDLQPFQVQS (SEQ ID KO:3), LFF- 
FU»VGVIJP (SEQ ID N0:4). DLEMPVLPVEPFPFV 
(SEQ ID N0:5), MPQNFYKLPQM (SEQ ID N0:6), 
VLEMKFPPPPQETVT (SEQ ID NO:7). LKPFPCK- 
VEVFPFP (SEQ ID N0:8), and MHQPPQ- 
PLPPTVMFP (SEQ ID NO:34); end 

vt^umn the active analog comprises a pq^ttde having an 
amino add sequence widi at least about 1 5 percet^ pro- 
line and having at least about 70 percent sequence iden^ 
tity to a constituent pc^rdde of colostrinin selected firom 
dje group consisting of MQPPPLP (SEQ ID NO: I), 
LQTPQPLLQVMMSPQGD (SEQ ID N0:2), DQPP- 
DVEKPDLQPFQVQS (SEQ ID K0:3), LFF- 
FLPVGVLP (SEQ ID NO:4), DLEMPVLPVIEPFPFV 
(SEQ ID N0:5). MPQNFYKLPQM (SEQ ID N0:6), 
VLEMKFPPPPQETVT (SEQ ID NO:7), LKPFPCK- 
VBVFPFP (SEQ ID N0:«), and MHQPPQ- 
PLPPTVMFP (SEQ ID NO:34) and wherein said active 
analog modulates an immune responscv 

7. The method of claim 6 wherein the cell is present in a 
cell culture, a tissue, an organ, or an organism. 
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The method of claim 6 wherein the cell is a mammalian 

cell. 

9. The method of claim $ whrarein the ccU is a human cell. 

10. The method of cXmta $ wh^ein the immtmological 
regulator is the colostrinin emistituent peptido MQPPPU^ 
(S£Q ID NO: 1)» an active analog th^^l^ or a combinadon 

11. A method for modulatliig an immtmc response in a 
patient* the m^hod comprising administ«rmg to the pati^t 
an immunological regulator under conditions efifec^ve to 
tndtsce a cyu^ctne^ wherem the immunolc^cal rcgulsuor is 
selected fit>m the group consisting of a constituent peptide 
of colostrinin, an active an^og thereof^ and combinations 
thereof; 

wherein the constituent pep^dc of colostrinin is selected 
from the group consisting of MQPPPLP (SEQ ID 
NO:l)» LQTPQPLLQVMMEPQGD (SEQ ID N0:2). 
DQPPDVEKPDLQPFQVQS (SEQ ID KO;3>, LFF- 
FLPVGVUP (SEQ E) N0:4). DLEMPVLPVEPFPFV 
(SEQ ID NO:5X MPQNFYiCJJPQM (SEQ ID NO:6), 
VLEMKFPFPPQETVT (SEQ ID NO:7), UCPFPCK- 
VEVFPFP {SEQ ID N0:8). and MHQFFQ- 
PLFPTVMFP (SEQ ID NO;54); and 

wherein ^e active analog compnses a pq>tide having an 
amino acid sequ^<% with at least aboat 1 5 percent pro* 
!tne and having at least about 70 percent sequtmce iden- 
tity to a consiltuent peptide of cdlostrizun selected £rom 
the group consisting of MQPPPLP (SEQ ID NOil), 
LQrPQPIXQVMMEPQGD (SEQ ID NO:a). DQPP- 
DVHKPDLQPFQVQS (SEQ ID KO:3), LFF- 
FLPVQVUP (SEQ ID NO:4X DLEMPVLPVEPFPFV 
(SEQ ID NO:5), MPQNFYKLPQM (SEQ ID NO:6), 
VLEMKFPPPPQETVT (SEQ ID N0:7>. UCPFPCK- 
VEVFPFP (SEQ ID NO:8), and MHQPPQ- 
PLPPTVMFP (SEQ ID NO;34) and ^»^tcrcin said active 
analog modulates mx immune response. 

12. Th& mc^od of claim It wbemn tfwe immimologtcal 
regulator is administered as part of a dietazy si^^lement 

13. The method of claim II wherein the immimologfcal 
regulator ts administered toptcdly. 

14. The method of claim 11 wherein the pattest is an 
animal. 

15* The method of claim 14 wherein the patient is a 
human, 

16. The method of claim 1 1 whcrdn the immune r^ponsc 
is a apeciiic immune respcmse. 

1 7. The method of cldm 1 1 wherein the immune response 
is a nonspeciBc immune response. 

18. The method of claim 1 1 wherein the hrnmune resq[X}nse 
is d)e interfmnn response or antibody production. 

19. The method of claim 11 wherein the immtmological 
regulator is the colostrinin constituent pqptide MQPPPLP 
(SEQ ID NO: 1), an active analog ^nxsreot^ or a combination 
thereof 

2&. A method fc»r tnodulating leukocyte proliferation* the 
med^od comprising contacting leukocytes widi a leukocyte 
t^egulator selected dtxm the group consisting of colostrinin^ a 
constituent peptide thereof, an active analog thereof; and 
combinatioots tixereof, under conditions eife^dve to change 
the number of leukocytes, 
wherein die constituent peptide of colostrinin is selected 
from the group consisting of MQPPPLP (SEQ ID 
NO:l), LQTPQPLLQVMMEPQGD (SEQ ID N0:2), 
DQPPDVEKPDLQPFQVQS (SEQ ID K0:3). LFF- 
FLPVGVLP (SEQ ID NO:4), DLEMPVLPVEPFPFV 
(SEQ ID NO:5), MPQNFYKLPQM (SEQ ID H0:6), 
VLEMKFPPPPQETVT (SEQ ID NO:7). LKPFPCK- 



20 



VEVFPFP (SEQ ID N0:8)» VESYVPUFP (SEQ ID 
NO;31), and MHQPPQPLPPTVMFP (SEQ ID 
NO:34); 

wherem the active analog comprises a pq>tide haAnng an 
^ amino acid sequence with at least about 1 5 percent pro- 
line and having at least about 70 percent $e<^uence Iden- 
tity to a constituent peptide of colostrinin sele^ed from 
tiie grtmp c<msisting of MQPPPLP (SEQ ID NO: I), 
LQTPQPLLQVMMEPCJGD (SEQ ID NO:2X OQJ*?- 
10 DVEKPDLQPFQVQS (SEQ ID K0:3), LFF- 
fUVGVhf (SEQ ID NO:4X DLEMPVLPVa^FPFV 
(SEQ ID N0:$)» MPQNFYKLPQM (SEQ ID NO:6), 
VLEMKFPPPPQETVT (SEQ ID NO:7), UKPFPCK- 
VEVFPFP (SEQ ID N0:8X VESYVPLFP (SEQ ID 
15 N0:31), and MHQPPQPLPPTVMFP (SEQ ID 
NO:34>; 

and wherein the number of leukocytes is changed, 

21. The method of claim 20 wherein the leukocytes are 
present in a cell culture or an otganlsm. 

22. The method of claim 20 wherein the leukocytes are 
mammalian cells. 

23< The method of claim 22 wherein &e ItaOcocytes are 
liuman celk. 

24. The method of claim 20 whcafein the leukocytes are 
^ increased in number 

25. The mediod of ddm 24 vit««in leukocytes are 
differentiated. 

26. The method of claim 20 wherein the leukocyte regula- 
tor is a constituent peptide of colostrinin. 

^ 27. The mediod of claim 20 wherein the leukocyte regula- 
tor is Ae colostrinin canstitu«rt peptide VESYVPLFP (SEQ 
ID N0:31), an active analog Oiereof* or a combination 
dtereof. 

28. The method of daim 20 whenesa the leukocyte rcgula- 
tor is the colostrinin constituent peptide MQPPPLP (SEQ ID 
NO: I), an acdve analog dsereo^ m z combination thereof 

29. A m^od Scft tnodulating leukocyte proliferation in a 
patient, UiemethodcamprisingadmuitsteriAg to tilie patient a 
leukocyte r^ulator selected fiom the grwg) consisting of 

^ colostriniEi, a constituent pqjtide thereof, an active analog 
fhoreof^ and combinations thereof, under condidons eifoc^ 
dve to change the number of leukocytes; 
vi/he3Ktn the constituent pcf^de of colostrinin is selected 
from the group consisting of MQPPPLP (SEQ ID 
NO: I), LQtl>QPyU}\miEPQGD (SEQ ID NO:2), 
DQPPDVEKPDLQPFQVQS (SEQ ID K0:3). LFF- 
FLPVGVLP (SEQ ID N0:4), DLEMPVLPVEPFPFV 
(SEQ ID NO:5X MPQNFYKLPQM (SEQ ID NO;6), 
VLEMKFPPPPQETVT (SEQ ID NO:7), LKPFPCK- 
VEVFPFP (SEQ ID KO:8), VESYVPLFP (SEQ ID 
N0:31), and MHQPPQPLPPTVMFP (SEQ ID 
NO:34); 

\^ereitt die active analog con^ses a peptide having an 
amino acid sequence widi at least about 1 5 percent pro- 
Hnfi and having at Imt abcnit 70 percent sequence idoi- 
&ty to a constituent peptide of colostrinin selected from 
the gtttfup consisting of MQPPPLP (SEQ ID NO:I), 
LQTPQPLLQVMMEPQGD (SEQ ID NO:2)» DQ^^- 
60 DVEKPDLQPFQVQS (SEQ ID KO:3), LFF- 
FLPVGVLP (SEQ ID N0:4X DLEMPVLPVEPFPFV 
(SEQ ID NO:S). MPQNFYKUPQM (SEQ ID NO:6), 
VLEMKFPPPPQETVT (SEQ ID N0:7)» LKPFPCK- 
VEVFPFP (SEQ ID N0:8), VESYVPLFP (SEQ ID 
65 NO:3l). and MHQPPQPLPPTVMFP (SEQ ID 
NO:34). 

and wherein the number of leukocytes is changed. 



45 
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30. The mediod of claim 29 wherein the patient is a ID N0:31X an active analog thereof^ or a combination 
human. thereof. 

31. TTic method of claim 29 whet^ the leukocytes are 35.Themethodofclaim29wheieintheleukocyte^^^ 
increased in number. tor is the colostrinin consdtueat peptide MQPPPLP (SEQttJ 

^ T J * 1 t - ^ NO: J), an active analog thereof, or a combination thereof. 

32. The me&od of clami 31 wteem the leukocytes arc I V^ T^ ^« u ♦ t t,^^-«. 

d ff tiatfid 36. The me&od of clami 29 wherem the leukocyte regula- 

^ ' , tor is administered as part ofa dietary supplement 

33 . The method of claim 29 wherein the leukocyte regula- ^^^^ ^^^^ 29 wherein the leukocyte regula- 
torisaconslituent peptide of colostrinin. tor is administered topically. 

34. The method of claim 29 wherein the leukocyte regula- 
tor is the colostrinin constituent peptide VESyVPLFP(SEQ * ♦ » ♦ * 



